Short-chain volatile fatty acids modulate the expression of the hilA and invF genes of Salmonella typhimurium.
The ability of Salmonella typhimurium to invade the intestinal mucosal cells is an important step in pathogenesis. This invasion process requires genes encoded on the Salmonella pathogenicity island 1 (SPI1). Two transcriptional activators, HilA and InvF, encoded in SPII regulate the expression of invasion genes in response to environmental stimuli such as osmolarity, oxygen tension, and pH. During its pathogenic life cycle, Salmonella typhimurium is also exposed to short-chain fatty acids (SCFA), especially acetate, propionate, and butyrate, in the intestinal lumen, as well as the SCFA used as food preservatives. The effects of SCFA on the expression of hilA and invF-lacZY transcriptional fusions were examined to determine the potential role of SCFA in the pathogenesis of Salmonella typhimurium. Growth rates were reduced by increasing SCFA concentrations at pH 6 but not at pH 7. At pH 7, hilA and invF expression was induced by acetate but not by propionate or butyrate, while at pH 6, all SCFA induced hilA and invF expression at 1 h. In general, hilA and invF expression levels when compared to respective control responses were higher at 1 h than at 4 and 8 h in the presence of most SCFA concentrations at pH 6. However, expression levels at 4 and 8 h were either similar or higher than the 1-h responses for the hilA-lacZY fusion strain in the presence of acetate while exposure to 20 mM propionate yielded similar levels of expression at 1, 4, and 8 h. The pH-dependent manner of induction suggests that entry of SCFA into the cell was necessary for induction. We speculate that SCFA may serve as an environmental signal that triggers the expression of invasion genes in the gastrointestinal tract.